The solutions of nonlinear heat equation with temperature dependent diffusivity are investigated using the modified Adomian decomposition method. Analysis of the method and examples are given to show that the Adomian series solution gives an excellent approximation to the exact solution. This accuracy can be increased by increasing the number of terms in the series expansion. The Adomian solutions are presented in a number of situations of interest.
Introduction
In the classical model of the heat equation, the thermal diffusivity and thermal conductivity of the medium is assumed to be constant. * In some media such as gases, these parameters are proportional to the temperature of the medium giving rise to a more generalized nonlinear heat equation [Ozik] :
where C is the conductivity, k is diffusivity and λ is a constant.
However, in some situation the diffusivity is proportional to 
In this paper, to accommodate more general situation, we investigate the nonlinear heat equation
using the Adomian decomposition method. This method was presented by Adomian to solve algebraic, differential, integro-differential equations and stochastic problems [1] [2] [3] [4] . In these papers Adomian presented the so called decomposition method in which the problem is split into linear (solvable) and nonlinear part. By assuming that the solution admits a power series representation, the nonlinear contribution to the solution is obtained in the form of "Adomian polynomials" [5] . Alternative methods of calculating Adomian polynomials have been discussed by Babolian [6] and Wazwaz [13] [14] [15] . The convergence in this regard has been established by Cherruault [7] , Cherruault and Adomian [8] and, Lesnic [10] . For a detailed treatment and applications of the Adomian decomposition method one may refer to [5] . Chiu and Chen have applied the Adomian method to study fin problem with variable conductivity. We shall use the modified Adomian algorithm given by Wazwaz [14] to find the Adomian solutions to our models of non-linear heat equation with temperature dependent diffusivity.
The method
We consider equation ( 
and … , , ,
where n A are the Adomian polynomials for the non-linear operator
The formulas that can be used to generate Adomian polynomials are discussed by Adomian in [5] . Here we employ the algorithm of Wazwaz [put reference here] to calculate Adomian polynomials, which seems quite natural and suited for implementation by software.
Example:
Consider the non-linear problem for
The exact solution is ( , ) 2 1 Comparison of Solutions for t=0.8
Applications and results
In this section we study different classes of the non-linear heat equation according to different types of diffusion functions ( ) f u and different forms of initial conditions ( ) g x . The Adomian solution in all the cases below can be constructed as illustrated in the Section 2. All the solutions presented in this Section are 6-terms solutions i.e. obtained using 5 Adomian polynomials; however more terms can be generated by following the recursive process explained above. Since the expressions for the Adomian solutions, in general, are too long to put in the paper, the solutions for all the cases can be obtained from authors as Mathematica file. For cases where the expressions are not too long, the Adomian solutions are included in the paper.
Case 1
We consider the nonlinear heat equation Graph for the range {x, -1, 1}, {t, 0, 1} Graph for the range {x, -10, 10},{t, 0, 1}
The Adomian solution for general m can be obtained from authors as Mathematica file. Some particular cases are considered below. 
Case 2
We consider the nonlinear heat equation 
Case 3
The Adomian solution for general 'a' is given by 
Case 4
We consider the nonlinear heat equation The behavior of the solution can be seen from the following graphs.
Graph for the range {x, -2,2}, {t, 0, 1} Graph for the range {x, -10,10}, {t, 0, 1}
Graph for fixed t=0.8 for the range {x, -5,5} The Adomian solution for this case is
The behavior of the solution can be understood from the following five graphs. 
Conclusion
Adomian decomposition method is applied to investigate solutions of several cases of non-linear heat equation using different initial conditions. The method is quite efficient to determine solutions in fast converging power series. It is also useful for closed form solutions when they exist. However, most methods of calculating Adomian polynomials require computational formulas and power that make them difficult to implement algorithmically using software. We have implemented the method of [14] for calculating Adomian polynomials and used it to find solutions of many cases of non-linear heat equation with different types of initial conditions. The algorithm can be used without any complex calculations and only involves elementary operations.
